Endogenous angiotensin II enhances atherogenesis in apoprotein E-deficient mice with renovascular hypertension through activation of vascular smooth muscle cells.
Renovascular hypertension is one of the most important risk factors in the development of atherosclerosis. However, very little is known about the role of angiotensin II (AII), a key regulator of blood pressure homeostasis, on renovascular hypertension-associated atherogenesis. To study a possible role of AII on atherogenesis, we generated apoE-deficient hypertensive mice with either normal or increased AII production by applying 1-kidney, 1-clip (1K1C) or 2-kidney, 1-clip (2K1C) operation, respectively. Hypertension was successfully achieved in both mice groups, and was persistent for 8 weeks. Atherosclerosis quantification showed a marked increase in lesion area in aortic sinus of 2K1C mice as compared with 1K1C mice, suggesting a potential role of endogenous AII on atherogenesis. In the immunohistochemical analysis, induction of renovascular hypertension with 2K1C for 8 weeks led to an enhanced accumulation of macrophages in the aortic sinus, which was accompanied by a parallel increase in scavenger receptor A (SRA) expression on the macrophages. In in vitro experiments, although treatment of cells with increasing concentrations of AII (0.1 to 10 microM) affects neither SRA expression nor oxLDL uptake by macrophages, conditioned media (CM) derived from AII-stimulated vascular smooth muscle cells (VSMC) increased macrophage uptake of oxLDL in association with an enhanced expression of SRA on the macrophages. These findings suggest that the increased generation of AII in renovascular hypertension may initiate and promote atherosclerosis by activation of VSMC.